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Background

2016 sound output: 73 dBa
NPS standard: 67 dBa N2
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Customer Specifications

winter conditions

_ Goal Acceptable

dBa Loss 4 2

Power 120 hp 110 hp
Weight 20 lbs 25 lbs

Flow Rate 3.5CFS 3.3 CFS
Back Pressure 0.63 psi 0.73

Cost to Manufacture $300 $500
MSRP $650 (Stock) $200 More
Size 160x5. 50(x 1 3ldas to fit
Robustness 1800 F / withstand | 1800 F / withstand

winter conditions




Background Research

Muffler Components
Absorption Technology

Reflection Technology

Backpressure

Testing Procedures

Helmholtz

perforations resonator
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Delta Plates
Control Sound




Testing:

Anechoic Sound Box

Objectively compare various
acoustic components and _ - [1]
matgrlals 0% O [2]
Testing range of 80-4000 Hz
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Testing Results:
Power Transmission Coefficients

Series Chamber Comparison
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FREQUENCY (Hz)
3-3-6 3-6-3 6-3-3

3 then 3 then 6 0.265 0.157 0.041 -0.188 0.069

Series




Testing:

Flow Bench

Testing stand to

Object being

Objectively compare back e ] | Wi
pressure on n '
various muffler components

chamber

Vacuum power

switches and
fuse panels

A pressure

0.14 tap is inserted
0.19 just below
the settling
022 chamber
0.3
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6 vacuum supply blowers

One way flow valves
Mass flow meter to [ <
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record flow rate




Solidworks Modeling:

Simulations

Flow tests and muffler modeling in SolidWorks
Muffler designs compared to stock muffler

Back pressure target: 0.39 psi



